ABSTRACT Herbivore attack has important consequences on plant performance and on plant community composition, and understanding plant responses to herbivory is important for improving our ability to predict community dynamics and in developing biological control programs. The Þrst objective of our study was to assess the response of purple loosestrife (Lythrum salicaria) to various levels of tissue loss (0, 10, 20, and 60 Ð70%) caused by feeding by a chrysomelid beetle (Galerucella calmariensis) introduced as a biological control agent to North America. Leaf beetle herbivory changed ßowering phenology, caused signiÞcant reductions in plant growth and inßorescence mass, and increased the branching pattern even in the lowest herbivory treatment. In general, plant performance measures (height, total length of inßorescence) decreased linearly with increasing defoliation level. A second objective was to evaluate whether commonly used artiÞcial herbivory techniques (hole punching and clipping) can reproduce a plantÕs response to beetle herbivory at different attack levels. Studies investigating plantÐ herbivore interactions often favor artiÞcial over natural herbivory because of the control over amount and pattern of tissue loss. However, use of simulated herbivory rests on the assumption that plants respond in similar ways to natural and artiÞcial herbivory. In the case of purple loosestrife (and other biocontrol programs), allowing artiÞcial manipulation of aboveground herbivory may allow easier studies of the impact of multiple herbivores and potential competitive interactions among biocontrol agents. However, differences in growth, reproduction, and plant architecture of purple loosestrife in response to leaf beetle feeding could not be reproduced using simulated herbivory.
HERBIVORE ATTACK HAS IMPORTANT consequences on performance of individual plants and on plant communities (Crawley 1989 , Louda et al. 1990 , Karban and Baldwin 1997 , Kessler et al. 2004 . A combination of biotic and abiotic conditions, such as frequency and intensity of attack (Doak 1992) , a plantÕs grazing history (Doak 1992 , Brown and Weiss 1995 , Root 1996 , and nutrient status (Verkaar et al. 1986, Levine and Paige 2004) inßuence how individual plants respond to herbivore attack. Common consequences of herbivory include reductions in height, biomass, and growth rates (Louda et al. 1990 ); changes in root:shoot ratios (Vranjic and Gullan 1990) ; reduced or increased photosynthetic activity (Detling et al. 1979 , Retuerto et al. 2004 ); reduced reproductive rates (Harrison and Maron 1995, Nö tzold et al. 1998) ; and changes in the levels of chemical defense (Karban and Adler 1996, Karban and Baldwin 1997 ). In addition, herbivore feeding type (Strauss 1991 , Steinger and Mü llerSchärer 1992 , Meyer 1993 , the phenology or pattern of tissue loss (Marquis 1992 , Mauricio et al. 1993 , and a plantÕs modular structure (Alonso and Herrera 1996, Neuvonen 1999) can have major inßuences on the impact of herbivory.
Understanding plant responses to herbivory is important for improving our ability to predict community dynamics in both natural and agricultural ecosystems and in implementing successful biological control programs. The plastic responses of plants require that ecological studies simultaneously study a number of variables for plant performance (Foggo 1996) and under a range of attack levels. The Þrst objective of our study was to assess the impact of different levels of tissue removal by a widespread biological control agent, Galerucella calmariensis L. (Coleoptera: Chrysomelidae), on performance of purple loosestrife (Lythrum salicaria L.). We recorded phenology, biomass allocation, and plant architecture as important variables determining com-petitive ability using potted plants in a common garden. Particularly, changes in plant architecture may also affect resource acquisition potential and development of individuals, penetration, and spectral composition of light passing through the canopy, and foraging behavior of herbivores, their parasitoids, and predators (Andow 1990 , Andow and Prokrym 1990 , Barnes et al. 1990 , Hilbert and Messier 1996 , Kousuke and Fusao 2002 , Legrand and Barbosa 2003 . These data would allow us to predict plant responses based on a range of defoliations caused by G. calmariensis herbivory commonly observed in the Þeld.
A second objective of our study was an assessment of whether two types of commonly used simulated herbivory techniques (leaf disc removal and leaf clipping) can accurately predict the impact of natural herbivory by larvae and adults of this chrysomelid beetle. In many weed biocontrol programs, multiple herbivores are proposed for introduction, often above-and belowground herbivores (Blossey and Hunt-Joshi 2003) , including the biocontrol program targeting purple loosestrife (Malecki et al. 1993, HuntJoshi and Blossey 2005) . The ability to use artiÞcial herbivory may allow development of improved predictions on competitive interactions or combined effects of multiple herbivores that may be otherwise difÞcult to obtain (Hunt-Joshi et al. 2004, Hunt-Joshi and Blossey 2005) . Using artiÞcial herbivory allows control over the amount of plant material that is removed and the spatial and temporal distribution of attack, minimizes the spread of pathogens, can uncouple confounding effects of herbivore selectivity and damage, and can save time (Baldwin 1988 , 1990 , Blossey and Hunt-Joshi 2003 . However, the ability of artiÞcial damage to simulate natural herbivory depends on the Þdelity of the artiÞcial damage to normal herbivore attack (Baldwin 1990 , Blossey and HuntJoshi 2003 , Mithö fer et al. 2005 . Herbivory by large caterpillars that remove parts of or entire leaves can be accurately simulated by clipping (Fowler and Rausher 1985, Welter 1991) , but it does not necessarily result in the same physiological response by plants (Kessler et al. 2004 ). More subtle tissue loss, feeding by early instars or by concealed feeders, is almost impossible to simulate, and many studies indicate that plants respond differently to artiÞcial and natural herbivory (Baldwin 1988 , 1990 , Blossey and Hunt-Joshi 2003 , Van Zandt and Agrawal 2004a . However, sophisticated experimental designs (e.g., through continuous mechanical damage) can produce nearly identical plant responses to natural and artiÞcial herbivory (Mithö fer et al. 2005) . Thus, it is important to evaluate whether artiÞcial herbivory can elicit plant responses sufÞciently similar to responses elicited by feeding of a particular herbivore. We implemented simulated herbivory treatments throughout the active feeding period of the herbivore because timing and pattern of leaf removal may affect how plants respond to attack (Welter 1991 , Marquis 1996 , Mithö fer et al. 2005 ).
Materials and Methods

Species.
Purple loosestrife is an erect, herbaceous perennial of Eurasian origin, currently invading North American temperate wetlands and the focus of a widely implemented biological control program (Mal et al. 1992 , Malecki et al. 1993 , Blossey et al. 2001a Galerucella calmariensis is one of four host speciÞc insects introduced from Europe to control purple loosestrife (Malecki et al. 1993 , Hight et al. 1995 , Blossey et al. 2001a . Adults overwinter in the leaf litter, appear in early spring, and feed on young leaves. Adult feeding creates a characteristic irregular "shothole pattern" with damage spread through the entire plant. After a brief preoviposition period, adults lay eggs for 4 Ð5 wk. The main oviposition period in central New York is from late May to late June. Young larvae initially feed primarily within developing leaf buds; older larvae feed on all above ground plant parts and at high densities can remove the entire photosynthetic tissue of individual plants and entire plant populations. Mature larvae pupate in the soil or leaf litter. Development from egg to adult takes Ϸ30 Ð 40 d. Under favorable circumstances, a small proportion of F 1 adults emerging in late June or early July may produce a partial second generation.
Experimental Design. One hundred mature purple loosestrife plants, each with two to six primary shoots and approximately similar above ground biomass, were excavated at the Tompkins County Airport in Ithaca, NY, during the Þrst week of June 1996. Special care was taken to avoid damaging plant shoots and roots during excavation, and small amounts of soil remained on the roots. Plants were transferred into 26 by 27-cm plastic pots with commercial potting soil (Farfard growing mix, 80% peat, 20% perlite, BFG, Lancaster, NY). Each plant was fertilized with 20 g Osmocote (slow release; 18 Ð 6-12; N-P-K; soil surface application, BFG, Lancaster, NY). Pots were immediately transferred to a mowed pasture several kilometers away from the next known occurrence of G. calmariensis. This eliminated the potential for migrating Galerucella individuals to locate the site. Each pot was labeled individually, randomly assigned to 1 of 10 experimental groups, and placed into a plastic lined tree pot (56 by 44.5 cm) with a water depth of 15 cm maintained in the tree pots throughout the experiment. This moisture regime kept plants under saturated but not ßooded conditions. Tree pots were arranged in a regular grid at 1-m intervals.
Our treatments consisted of two types of artiÞcial damage (removing 6-mm leaf discs with a hole punch and removing entire leaves with scissors), one type of natural herbivory (Galerucella adults and larvae), and August 2005 SCHAT AND BLOSSEY: SIMULATED AND NATURAL LEAF BEETLE HERBIVORYa control group of unattacked plants. For each herbivory type, we studied three levels of defoliation (10, 20, and 60 Ð70% leaf area removal), which created 10 different experimental groups with N ϭ 10 replicates per group. ArtiÞcial damage was spread throughout the feeding period of the beetles (second week of June through the third week of July) to simulate natural damage patterns. To achieve the three different levels of natural defoliation, we placed one, two, or three G. calmariensis pairs on plants on 10 June 1996. Based on earlier observations, we expected the adults and their offspring to cause 10, 20, and 60 Ð70% defoliation, respectively. To prevent the adults from moving among plants, their elytra were glued with Testors gloss enamel paint (Testors, Rockford, IL). Earlier observations have shown that beetles with glued elytra behave similarly to control individuals, have a similar oviposition pattern, and have identical life spans. Once released, adults were left undisturbed to feed, mate, and oviposit. Larvae were allowed to feed and develop to the Þnal instar. On 11 July, we placed gauze netting (NO-SEE-UM; Balson Hercules Group, Providence, RI) over the soil to prevent pupation. This eliminated the recruitment of a new beetle generation that would be able to move among plants and have a confounding impact on our experiment. All Galerucella feeding ceased during the third week of July.
To achieve the three different defoliation levels using a hole punch, every leaf on experimental plants was punched once or twice each week (depending on leaf size and defoliation level) until Ϸ10, 20, or 60 Ð70% of the leaf area was removed. Leaf discs were removed from all areas of the leaf, without particularly avoiding midribs and other veins. The desired damage levels using a hole punch were reached by the third week of July, and plants were left undisturbed until the end of the growing season. To achieve different defoliation levels in the clipping treatments, entire leaves were removed from each plant once a week (plant size, degree of branching, and defoliation treatment determined the number of leaves removed each week). Leaves were counted from the base of each stem and every 10th, 5th, or 2 of 3 leaves were removed until 10, 20, or 60 Ð70% of the leaves were removed. The scars caused by leaf removal remained visible, allowing damage to be spread throughout the G. calmariensis feeding period. Leaf removal started with the primary shoots, and subsequently developing secondary and tertiary shoots were also defoliated. The desired defoliation levels were reached by the third week of July, and no further leaf removal occurred.
We measured six response variables (plant height, dry mass of inßorescences, dry mass of stems, total number and length of inßorescences per plant, and degree of branching). Plant height (height of the tallest shoot) was measured on 9 June and 9 September 1996. The site was visited at least every 3 d to note the phenological state (ßowering or not) of each plant. Plants were recorded as ßowering if there was at least one fully open ßower on the plant and senesced if no fresh ßowers remained on the plant.
Before seed set, all inßorescences (deÞned as the portion of stems above and including the lowest ßower bud) were counted, and their length was measured before being harvested. At this time, many leaves had already dropped off the plants, preventing accurate measurements of leaf biomass. After senescence, plants were clipped at the soil surface, and stems and inßorescences were subsequently air dried in a greenhouse. We separated plants into Þrst-, second-, third-, fourth-, Þfth-, and higher-degree shoots and recorded the number of stems in each category (third degree and above were later combined for statistical analyses).
Statistical Analyses. Differences between defoliation methods (punching, clipping, and insect herbivory) and defoliation levels were analyzed with twofactor analyses of variance (ANOVAs) using PROC GLM in SAS (SAS Institute, Cary, NC). Because several response variables were considered, a sequential Bonferroni adjustment (Rice 1990 ) for multiple simultaneous inferences on the same plant was used to retain an overall signiÞcance level of P Յ 0.05. In the statistical analyses, we considered the method of defoliation as a qualitative (categorical) treatment factor and the extent of defoliation as a quantitative (continuous) factor. We developed damage functions (plant response over the four herbivory levels) using linear regression for all six variables we studied for each herbivore treatment (punching, clipping, insect herbivory) using the general linear models procedure in SAS.
Results
With increasing levels of defoliation in the insect herbivory treatments, plant growth declined, but there were signiÞcant differences among the defoliation methods ( Fig. 1; Table 1 ). In the lower punching and clipping treatments, plants grew taller than control plants (Fig. 1) . Linear regression showed that plant growth declined signiÞcantly with increasing defoliation in the insect herbivory treatments (R 2 ϭ 0.181, F (1,26) ϭ 5.76, P ϭ 0.0239), but not in the punching (R 2 ϭ 0.051, F (1,26) ϭ 1.39, P ϭ 0.248) or the clipping (R 2 ϭ 0.119, F (1,25) ϭ 3.38, P ϭ 0.0779) treatments. Inßorescence biomass decreased signiÞcantly with increasing levels of defoliation, and there was a signiÞcant effect of defoliation method ( Fig. 2A ; Table 1 ). Linear regression showed inßorescence biomass declined signiÞcantly with increasing defoliation in the insect herbivory (R 2 ϭ 0.159, F (1,26) ϭ 4.9, P ϭ 0.0358) and punching (R 2 ϭ 0.23, F (1,26) ϭ 7.78, P ϭ 0.0097) treatments but not in the clipping (R 2 ϭ 0.028, F (1,25) ϭ 4.9, P ϭ 0.4036) treatment. The different defoliation methods did not produce signiÞcant differences in the amount of stem biomass, but with increasing defoliation levels, stem biomass decreased ( Fig. 2B; Table 1 ). However, none of the linear regressions for insect herbivory (R 2 ϭ 0.058, F (1,26) ϭ 1.60, P ϭ 0.2168), hole punching (R 2 ϭ 0.136, F (1,26) ϭ 4.08, P ϭ 0.0537), or clipping (R 2 ϭ 0.116, F (1,25) ϭ 3.28, P ϭ 0.0821) were signiÞcant.
Total inßorescence length (sum of the length of all inßorescences found on a plant) could reach 1,000 cm for a single plant (Fig. 3A) . Total inßorescence length was very variable but signiÞcantly decreased with increased defoliation level, and there were no signiÞcant differences between artiÞcial and insect herbivory treatments at the highest defoliation level ( Fig. 3A ; Table 1 ). However, hole punching at the 10% defoliation treatment increased total inßorescence length (Fig. 3A) . Regression analysis showed a signiÞcant linear effect of hole punching (R 2 ϭ 0.323, F (1,26) ϭ 12.38, P ϭ 0.0016), but not for insect herbivory (R 2 ϭ 0.064, F (1,26) ϭ 1.79, P ϭ 0.192) or clipping (R 2 ϭ 0.088, F (1,25) ϭ 2.43, P ϭ 0.1319). Plants subjected to insect herbivory produced a signiÞcantly greater number of inßorescences than plants subjected to artiÞcial herbivory or control plants, regardless of the level of defoliation ( Fig. 3B ; Table 1 ). None of the linear regressions for insect herbivory (R 2 ϭ 0.016, F (1,26) ϭ 0.42, P ϭ 0.5229), hole punching (R 2 ϭ 0.029, F (1,26) ϭ 0.78, P ϭ 0.3852), or clipping (R 2 ϭ 0.0747, F (1,25) ϭ 2.02, P ϭ 0.1677) was signiÞcant. Simulated and insect herbivory resulted in comparable reductions in total inßorescence length, but the sharp increase in the total number of inßorescences was only produced by natural herbivory.
Insect herbivory produced plants of a distinct architecture (Fig. 4B) , whereas the branching pattern of plants subjected to hole punching and clipping was similar to that of undamaged control plants (Fig. 4A ). This distinctive feature was a result of signiÞcantly increased branching pattern and the development of third-, fourth-, and Þfth-degree shoots (Figs. 4B and 5; Table 1 ). In contrast to the increased branching pattern in the insect herbivory treatments, artiÞcial herbivory treatments decreased the number of higherorder branches (Fig. 5) , resulting in a signiÞcant treatment method ϫ treatment level interaction (Table 1) . Linear regression analyses showed a signiÞcant positive relationship of defoliation level and branching pattern in the insect herbivory treatment (R 2 ϭ 0.153, F (1,26) ϭ 4.70, P ϭ 0.0394), whereas hole punching produced a signiÞcant negative relationship with defoliation level (R 2 ϭ 0.339, F (1,26) ϭ 13.0, P ϭ 0.0013). There was no signiÞcant linear relationship of defoliation level and branching pattern in the clipping treatment (R 2 ϭ 0.0027, F (1 25) ϭ 0.007, P ϭ 0.7957). The Þrst purple loosestrife plants began to ßower in early July (Fig. 6) , and regardless of treatment, all ßowering ceased by mid-September (Fig. 6 ). All plants in the control and simulated herbivory treatments showed very similar ßowering phonologies. However, with increasing levels of insect herbivory, onset of ßowering was delayed by 2 wk, and the overall ßowering period was reduced, which was most pro- nounced in the highest insect herbivory treatment (Fig. 6 ).
Discussion
Removal of photosynthetic tissue by leaf beetle herbivory reduced plant growth and increased time to ßowering. Plants also responded to insect attack by increasing their branching pattern and increasing the number of inßorescences, giving the insect-attacked plants a distinct "bushier" look ( Fig. 4A and B) . Even small amounts of leaf material removed by G. calmariensis adults or larvae affected plant performance, and this effect became more pronounced with increasing defoliation. Plants were unable to extend their ßowering season to compensate for lack of early season ßowering (Fig. 6 ) and have difÞculties recruiting pollinators late in the growing season (B. Blossey, personal observation). As is typical for perennial species, root storage takes precedence over reproduction around mid-August (Root 1996) . In previous experiments using seedlings, even low attack rates (10 Ð30 eggs/plant; tissue loss of Ͻ20%) resulted in decreased biomass production, with the effect most pronounced for root growth (Blossey and Schat 1997). More mature plants, as used in this experiment, showed an increased ability to tolerate herbivore attack, similar to many other plants (Prins et al. 1989 , Gedge and Maun 1992 , Honkanen et al. 1994 ), and we encountered no plant mortality during the growing season; however, we did not measure impact on root growth or performance the following growing season.
Our data can be used to predict the response of L. salicaria to various degrees of tissue removal in the ongoing biological control program. Our data clearly show that, while purple loosestrife performance decreases with increasing leaf beetle herbivory, only very high levels of attack and defoliation will result in the desired reduction in plant performance and competitive ability that may allow native plants to become competitively superior. Such outbreak densities with complete defoliation of entire purple loosestrife populations are becoming increasingly common in North America and apparently result in substantial plant mortality (Blossey et al. 2001a, b) .
An interesting Þnding was the dramatically changed architecture of plants in the natural herbivory experiments (Fig. 4) . Plant architecture has important consequences for plant competition, plantÐ herbivore interactions, and the interaction of herbivores with their parasitoids and predators (Andow 1990 , Andow and Prokrym 1990 , Barnes et al. 1990 , Hilbert and Messier 1996 , Kousuke and Fusao 2002 , Legrand and Barbosa 2003 . Aboveground dominance of superior competitors is a function of plant architecture such as plant biomass, height, and canopy diameter (Gaudet and Keddy 1988, Weiher et al. 1996) . Differences in plant architecture can be more important in determining the outcome of plant competition than photosynthetic characteristics (Kü ppers 1989 , Barnes et al. 1990 ). Taller plants with more elaborate canopies are able to intercept more of the available light, whereas smaller plants are at a considerable disadvantage (Givnish 1982 , Weiner 1986 , Weiner and Thomas 1986 , Wilson 1988 , Tremmel and Bazzaz 1993 . At this time, we are unable to assess how the decreased height, increase in branching patterns, and delay in ßowering may affect the competitive ability of purple loosestrife at lower attack levels. With increased herbivore attack, purple loosestrife is losing its previous competitive superiority (Gaudet and Keddy 1988) , the desired outcome of implementing a biological control program (Blossey et al. 2001a , Hunt-Joshi et al. 2004 .
There are a number of compelling reasons to conduct artiÞcial herbivory treatments, including having control over extent, timing, and location of herbivore feeding (Baldwin 1990, Blossey and Hunt-Joshi 2003) . As in many other weed biocontrol programs, several herbivores were introduced for the control of purple loosestrife (Malecki et al. 1993 , Blossey et al. 2001a ), yet it still remains unclear how their interactions will affect plant populations because of differences in their availability, distribution, and ease of manipulation (Blossey et al. 2001a , Hunt-Joshi et al. 2004 . Gaining the ability to accurately predict the outcome of leaf beetle feeding using artiÞcial herbivory would allow improved experimental studies of interactions of different herbivores (Hunt-Joshi et al. 2004, Hunt-Joshi and Blossey 2005) . However, our artiÞcial herbivory treatments were unable to reproduce the response caused by insect herbivory, and differences among (Table 1) . ArtiÞcial damage may accurately predict plant responses in cases where natural herbivory, e.g., by grazers or large caterpillars, remove entire leaves or stems within a very short time period (Fowler and Rausher 1985 , Welter 1991 , Pilson 2000 , Young et al. 2003 . However, investigators have difÞculties matching the response of host plants to natural herbivory with artiÞcial defoliation treatments when attack is less substantial or spread out over extended periods (Blossey and Hunt-Joshi 2003) . These difÞculties in matching plant responses to artiÞcial and natural herbivory, even when the amount of tissue loss is controlled, seems to be the result of species-speciÞc chemical responses of plants to individual herbivores (insects and pathogens) (De Moraes et al. 1998 , Traw and Dawson 2002 , Van Zandt and Agrawal 2004a . Extended feeding periods allow plants to respond to attack and the speciÞcity of a plantÕs response appears associated with wound-induced signals derived from the saliva or regurgitate of a herbivore (Voelckel and Baldwin 2004) . However, recent evidence also suggests that plant responses to natural herbivory, such as volatile emissions, can be reproduced when small amounts of leaf tissue are continuously removed by mechanical wounding (Mithö fer et al. 2005 ). In the study by Mithö fer et al. (2005), the continuous damage over many hours was sufÞcient (in the absence of insect saliva or regurgitate) to elicit similar (but not identical) volatile emission to volatile emissions in response to natural herbivory. Whether very sophisticated artiÞcial herbivory treatments (Mithö fer et al. built a mechanical "worm" attacking an individual lima bean leaf) would be able to reproduce other plant responses (such as growth or biomass allocation patterns) or is applicable to other plants remains unclear.
Our results show that direct plant performance measures, such as growth and biomass production, are affected by more than the overall timing and amount of tissue loss (which we controlled). The Þdelity of our artiÞcial herbivory treatments was not improved by use of more elaborate (hole punching versus leaf clipping) artiÞcial herbivory treatments (although we did not attempt to simulate the intricate nature of early larval feeding). Hole punching produces a damage pattern that closely resembles adult and late instar larval feeding, although holes in the leaves created by insects are more irregular than those created by a hole punch. Although total biomass loss to early larval feeding may be small, early larval feeding in leaf buds damages growing meristems, which in turn determines the growth, plant architecture, and resource allocation pattern of purple loosestrife in all defoliation treatments (Fig. 4B) .
Hole punching and leaf clipping stimulated plant growth (Fig. 1) , and hole punching stimulated reproductive output ( Fig. 2A) . Overcompensation, or overyielding, the increase in biomass or reproductive output of plants attacked by herbivores compared with undamaged control plants has been reported frequently for grasses (McNaughton 1979 ) but appears less frequent in herbaceous plants and is inßu-enced by resource availability (Levine and Paige 2004). We are not aware of any review comparing the incidence in overyielding in herbivoreÐplant interactions using artiÞcial or natural herbivory, but the method for inßicting herbivore damage may determine the direction and magnitude of a plant response. For example, Gentianella campestris L. increased reproductive output when clipped (even when clipping removed up to 50% of the initial biomass), but none of the other plants in the assessed population showed any herbivore damage (Huhta et al. 2000) . The lack of a natural herbivory control makes it difÞcult to assess whether the measured response is simply an artifact of the way the damage was inßicted. In our experiments, insect herbivory always, even at low defoliation levels, reduced plant performance, and overyielding was only found in simulated herbivory experiments.
Simulated damage may also provide misleading results about interactions of herbivore species. Previous mechanical damage of milkweed plants failed to affect performance of monarch larvae (Danaus plexippus L.; Lepidoptera: Danaidae), whereas previous insect herbivory by a chrysomelid beetle or monarch larvae reduced performance of later feeding instars (Van Zandt and Agrawal 2004a) . A failure to discover similar priority effects may lead to erroneous assumptions about herbivore community interactions (Van Zandt and Agrawal 2004b). Our ability to elicit similar plant responses may improve with our ability to mimic natural herbivory, particularly the continuous removal of small amounts of biomass (Mithö fer et al. 2005) . We consider it essential that plantÐ herbivore interaction studies Þrst assess the accuracy of the plant response to natural herbivory before relying on simulated herbivory treatments.
